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1 Introcluction
$\Gamma\subset \mathrm{R}^{3}$ : , $H>0$
$H$
$0$
$B=(B.dz)=( \{(x.\iota/)\in \mathrm{R}^{2}.\cdot\int|x|^{2}+|y|^{2}<1\}.\mathit{1}^{\cdot}\cdot.)d_{1+}l$dy ,
$C(\Gamma)=$ { $\gamma\in C(\partial B,$ $\mathrm{R}^{\mathrm{s}}),$, weakly $11\mathrm{l}\mathrm{o}\mathrm{n}\circ \mathrm{t}\mathrm{o}\mathrm{l}\mathrm{l}\mathrm{e}_{1^{\supset \mathrm{a}}}1^{\cdot}\mathrm{a}\mathrm{l}\mathrm{n}\mathrm{e}\mathrm{t}\mathrm{e}\mathrm{r}$of $\Gamma.$ }
$u$ : $Barrow \mathrm{R}^{3}$ $(\mathrm{H})(\mathrm{P})$ $\Sigma=u(B)$
(H) $\tau\iota_{\approx}=\sim=2Hu_{\vee}-\Lambda\cdot u_{\equiv}$ in $B$ .
(P) $\{$
.
$(u_{z}, u_{\vee}\overline{\vee})\circ=0$ in $B$ ,
$u|_{\partial B}\in C(\Gamma)$ .
cf.z $\mathrm{t}’-\vee\cdot$ $(d_{\sim}^{\sim}.C\overline{l}\sim\sim’)$ ( $\partial-\vee\cdot$ $v$
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$E$ : $H^{1}(B:\mathrm{R}^{\mathrm{s}})arrow \mathrm{R}$
$E( \mathit{0})=.\frac{l}{arrow?}$
.
$./B^{\cdot}|v_{\sim} \sim|^{2}’+|\mathit{0}_{\overline{\simeq}}|2dz\Lambda c\overline{l}z+\frac{2\iota H}{3}../B^{\cdot}\iota$ ) $\cdot$ ( $v_{arrow}\neg$ A $1l\underline{-.\sim}$ ) $dz\wedge\subset-\overline{l}z$
$=D(v)+2HV(v)$
$\gamma_{0}\in C(\Gamma)\cap H^{\underline{\frac{1}{9}}}(\partial B\cdot \mathrm{R}^{\mathrm{s}}\mathrm{I})$ $E$
$H_{\gamma/}()=$ $\{-() \in H^{1}(B:\mathrm{R}3):\iota^{7}|()B=\wedge\}|()$.
Dirichlet
(D) $\tau\iota(1, \theta)=\wedge((\theta)$ .
(H) ,,
Small solution
’70 Hildebrandt $|H|||\gamma||_{L^{\infty}}<1$ $H_{-},$$\cap|\{\sup|v|<|H|^{-1}\}$
3
’72 Steffen $\inf_{H_{\urcorner}}D<\frac{9_{7\Gamma}arrow}{3H^{2}}$ $H_{-}|\cap\{D(\iota))<5\mathrm{i}_{1\overline{1}}\mathrm{f}D\}$
3.
$E$ $H_{-(}$ slnall solution
$E$ 3
$E$ $f\mathrm{f}_{\gamma}$ – $\underline{c\cdot}$ =E( )
$E$ :: $C(\Gamma)$ $\underline{c\cdot}$
slnall solution $(\mathrm{H})-(\mathrm{P})$ ,, $(\mathrm{H})-(\mathrm{D})$ $(\mathrm{H})-(\mathrm{p})$
$\langle$ smmall solution
slllall solution sntall surface $2F$
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Min-Max
$E$ Min-Max / \
$E$ $\underline{c}+.\frac{4\pi}{3H^{2}}$ Palais-Smale
Min-Max
Brezis-Coron(’84) large solution $|H|||\gamma||_{L}\infty<1$
$p:[0, \infty)arrow H_{\gamma}$ 3
(1) $\mathrm{J}^{j}(0)=\underline{u}$
(2) $\lim_{tarrow\infty}E(p(t))=-\infty$ .
(3) $\max_{t\geq 0}E(p(t))<\underline{c}+.\frac{4\pi}{3H^{2}}$ .
Morse Index 1 $(\mathrm{H})-(\mathrm{D})$ $\overline{u}$ \acute
$\iota\iota-$ $\overline{c}=E(\overline{\iota\iota})$ $E$ \rangle $\overline{U}$.









2 Sketch of proof
$\overline{u}$
$\mathrm{l}\mathrm{a}\iota \mathrm{g}\mathrm{e}$ surface $\sigma>0$ $\grave{\Gamma}=n(\partial B_{\sigma})$ $\overline{u}|_{B_{\sigma}}$ $\grave{\Gamma}$




$S:=$ { $\overline{u}\in H^{1}(B,$ $\mathrm{R}^{3}))\overline{u}$ is alarge solution of $(\mathrm{H})-(\mathrm{D}).$ } $S$
$H^{1}(B, \mathrm{R}^{3})$ compact $A_{(J}=B\backslash B,,(0)$ . $X_{(},$ $=H_{0}^{1}(A_{()}’; \mathrm{R}3)$ .
Lelnina 1.
$(^{j}1>0$ $\rho\in(0, \rho_{1})$ 6
(1) $D_{B_{\rho}}( \overline{u})<\frac{\pi}{15H^{2}}$ , for every $\overline{u}\in S$ .
(2) $\overline{u}\in S$ affine $\overline{\tau\iota}+X_{J}$, $E$ Morse index 1
( )
$P$ : $Sarrow H^{\frac{1}{2}}(S^{1} ; \mathrm{R}^{s})$ $P\overline{u}(\theta)=\overline{\iota\iota}(\prime^{j}, \theta)$ slna.ll solution –
$P$ 1 1 Lemma 1. $u+X,$,
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Lemma 2.
$\overline{\delta}_{1}>0$ $I_{1}$ : $B_{\delta_{1}}(P(S))arrow H^{1}(A’\cdot \mathrm{R}^{3})\rho i$ 3’
(1) $I_{1}$ C\infty - 3
(2) $\grave{\gamma}_{0}’\in P(S)$ $I_{1}(\hat{\gamma}_{0})=P^{-1}(\grave{\gamma}_{0})|_{A_{\rho}}$ .
(3) $\check{u}=I_{1}(\wedge^{\wedge}f)$
$\{$
$\Delta u$ $=\mathit{2}H\text{ }\wedge\cdot\check{u}_{y}$ in $A_{J},$ ,
\‘u.(l, $\theta$ ) $=\gamma_{0}’(\theta)$ ,
\‘u $(\rho, \theta)=\wedge\sim f(\theta)$ .
7) ( )
Steffen $0< \overline{\delta}_{\underline{9}}<\frac{/\mathrm{T}}{15H^{2}}$ $\tilde{\gamma}\in B_{\delta_{2}}(P(S))$
$\in H^{1}$ $(B_{(J}: \mathrm{R}^{3})$ – 3)
$\{$
$\triangle\iota-\mathit{1}$. $=2H\underline{\cdot n}\mathrm{A}\underline{u}xy$ in $B_{\rho}$ .
$-\mathrm{t}l(_{(}j.\theta \mathrm{I}’=\wedge^{-}/(/\theta \mathrm{I}$ ,
$D_{B_{\rho}}( \underline{u})<.\frac{arrow\eta_{7\mathrm{i}^{-}}}{3H^{arrow 7}}.$ .
$\tilde{\gamma}$. $\mapsto+\underline{u}$ $I_{2}$





$\overline{\delta}_{0}>0$ $P(S)$ $E\circ I$ $B_{\delta_{\mathrm{O}}}$ (P(S))\downarrow , ::









$\grave{\gamma}\in B_{(\overline{)}_{\cap}}(P(S))$ $p:[0, \infty)arrow H^{1}(B;\mathrm{R}^{3})$
Propsition 1.
(1) $p(\mathrm{O})$ $(\mathrm{H})-(\mathrm{D})$ slllall solution ::
(2) $1\mathrm{i}_{111}tarrow\infty E(p(t))=-\infty$ .
(3) $p(1)=I(\tilde{\gamma})$ $t=1$ $E(p(t))$ –
$I(\grave{\gamma}^{\mathit{1}})$
$\backslash \cdot$)




$\tilde{\gamma}\in P(S)$ $V(\psi(\tilde{\gamma}))\neq 0$ $\delta_{4}>0$ $B_{\delta_{4}}(P(S)\mathrm{I}$
$|V(\psi(\check{\gamma}))|\geq\epsilon>0$
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$V(’\psi(\tilde{\gamma}))<0$ ,\psi : $B_{\delta_{4}}(P(S))arrow X_{\rho}$ $B_{\delta_{4}}(P(S))$
$to>0$ $\tilde{\gamma}\in B_{(\overline{)}_{4}}(P(S\mathrm{I})$ $t\in$ [ $-t_{0_{\vee}}$.to]
$E(I( \grave{\gamma})+t\psi(\hat{\gamma}))-E(I(\hat{\gamma}))<\frac{c\mathrm{v}}{\underline{9}}t^{2}$
$I$ $\overline{\delta}_{0}>0$ $\tilde{\gamma}$. $\in B_{(\overline{)}_{\mathrm{O}}}(P(S))$
$\overline{c.}-E(I(\grave{\gamma}/))>\frac{\mathrm{O}^{}}{2}t_{0}^{2}$
$E(I(^{\sim}\wedge/\mathrm{I}’\pm t\mathit{0}\mathrm{V})(!\wedge,)\wedge i)\leq c$
$\hat{\gamma}\in B_{\delta_{0}}(P(S))$ $|\hat{\gamma}-\check{\gamma}\mathit{0}|<\overline{\delta}_{0}$ $\gamma \mathit{0}\in P(S)$
$\underline{ll}arrow\{I(\tilde{\gamma}_{0})-t_{0}l)(\grave{\gamma}0)\}arrow\{I(_{f}\wedge^{\backslash }/\mathrm{I}-t_{\mathit{0}}l)(\grave{\gamma}/)\}arrow I(\grave{3}’)arrow\{I(\grave{\gamma})+t\iota \mathit{1},’(^{\backslash }\wedge)\gamma\}(tarrow\infty)$
large solution $\overline{c}$
$I(\hat{\gamma})$









$\triangle_{dz}h=0$ in $B$ ,
$h(1, \theta)=\gamma’(\theta)$ .







$0< \sigma<\frac{1}{2}$ $\hat{B}=(B,\tilde{d}z)$ $B\backslash B_{\sigma}$ $dz=\hat{d}z$ $\tilde{B}_{r}=(B_{\Gamma}, clZ|\sim B7^{\cdot})$
$\iota\iota\sim$












$\triangle_{d_{\sim}^{-}\vee}l\overline{\iota}=0\sim$ in $B_{\rho}$ ,












Lemma .3, 4 3.
Propositioll 2.
$1l$ $D( \iota\iota)<\frac{\pi}{15H^{2}}$ (H) $3^{\backslash }$, $(^{j}\underline{?}>0$ $+$ $(J\in(0, (J_{2})$
$\tilde{B}=(B, \subset J_{-}^{\sim}z)$ $B\backslash B_{\rho}$
$d_{R\sim}^{\sim}=\subset^{-]_{\mathcal{Z}}^{\sim}}$
, Dirichlet \‘u $(1, \theta)=u(1, \theta)$
























$B_{\rho}$ $v$ $E_{\overline{B}}(\mathit{0})=E_{B}(v)$ $D_{\overline{B}}(v)=D_{B}(v)<$
$. \frac{arrow\nu_{\pi}}{3H^{2}}$
$E_{\overline{B}}(\cdot\tilde{u})\leq E_{\overline{B}}(v)\leq E_{B}(\cdot u)+C’ p^{\mu}$
\‘u.
$E_{B}(u)\leq E_{\overline{B}}(\cdot\tilde{\mathcal{U}})+c_{\rho^{\mu}}^{\mathrm{t}}$
large suface $\overline{\tau\iota}$ $u$ large surface
$\wedge(0=\overline{u}|_{\partial B}$ $(J\in(0, p_{1})$ $\delta \mathit{0}>0$
$\epsilon:_{0}=$ inf $E(I(\check{\gamma}))-$ inf $E(I(\grave{\gamma}))$
$\overline{7}’\in C\gamma B\kappa_{0^{(}}P(S))$ $\overline{\gamma}\in B_{\delta_{0}}(P(s))$




$\tilde{d}z=dz$ on $B\backslash B_{\sigma}$ $B$ $d_{\sim}^{\vee}\sim$ $\tilde{B}=$
$(B, d\grave{z}),\grave{B}_{/J}=(B,, {}_{j}C\grave{l}^{\sim}\sim|_{B_{2}},)$
$\grave{3}$ . $\in B_{(\overline{\rangle}_{()}}(P(S))$ $\grave{B}_{/}$, sllla,ll solution
$\hat{I}_{2}$
$I_{1}$ \‘I : $B-()\cap(P(S))arrow H^{1}(\tilde{B}, \mathrm{R}^{3})$
$\tilde{I}(\grave{\gamma}/)(z)=\{$
$I_{1}(\tilde{\gamma})(z)$ $z\in A_{(J}$ ,
$\tilde{I}_{2}(\tilde{\gamma})(z)$ $z\in B_{p}$ ,
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Proposiition 2 $\sigma$






Morse Index 1 laxge $\mathrm{s}\iota\iota \mathrm{f}\mathrm{a}\mathrm{C}\mathrm{e}$ $E_{B}(\iota\grave{\iota})\geq E_{B}(^{-}\mathrm{t}l)$
.u-|B\mbox{\boldmath $\sigma$} small surface $B_{\sigma}$ – $d_{\tilde{z}}^{\sim}$






$\underline{v}$ in $B_{\sigma}$ ,
$\overline{u}$ in $B_{\rho}\backslash B_{\sigma}$
$\grave{w}$ $\gamma’=\cdot\overline{u}|(;B,Jl\vee-$ $(\mathrm{H})-(\mathrm{D})$ small solution
$E_{\overline{B}_{/}}(\mathrm{t}\{))\leq E_{\overline{B}_{/J}}(\grave{v})<E_{B_{J}},(\overline{u}|B_{\rho})$
$B_{\rho}$ $w\equiv\overline{u}$ $E_{\overline{B}}(w)<E_{B}(\overline{u})$
$\tilde{u}$ $E_{B}(\cdot\hat{u})\leq E_{\overline{B}}(w)$ $E_{B}(\check{u})\geq E_{B}(\overline{\iota \mathit{4}})$
$\overline{u}|_{B_{\sigma}}$ small surface $()$
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